the other hand, the oxide films have also been pre pared by hydrolysis of metal halides such as TiCl4, SnCl4, SbCl5, ZrOCl2 and others. 8) Monolithic gels have also been prepared by sol-gel method using metal alkoxides in a similar way to that in the preparation of sols for oxide films. In this method, complete hydrolysis of organic groups (generally alkoxy group) may not take place and ad ditional hydrolysis might be necessary before or dur ing heat treatment to remove all organic groups which may cause carbonization on heat treatment.
In our work, the binary-component oxide films and gels were obtained from the homogeneous solutions prepared by the reaction of silicic acid (SA) and metal chlorides (MClx) or metal oxychlorides (MOClx-2) in methanol and tetrahydrofuran (THF) as is schematically represented in Eq. (3). The sols for the dip-coating of glass substrates were prepared by adding metal chlorides-methanol or THF solutions into a 0.85mol/l silicic acid-THF solution obtained by the earlier method, 9) and reflux ing or stirring at room temperature for certain times. The dip-coating solutions with the total oxide concen tration of 5g/100ml were prepared by diluting the sols with THF. Gels were prepared by aging the sols. The stability of transparent and homogeneous sols against gelation was dependent on the molar ratio 764 
